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AHU SEQUENCE OF OPERATION AHI & AHZ2

2.

3.

4.

5.

6.

7.

GENERAL

te ] UNIT 1S NORMALLY STARTED AND STOPPED BY THE OCP. K, 0. A.
SWITCH SHALL BE KEPT IN THE *AUTO® POSITION. *HAND® AND
SOFF® SHALL BE USED ONLY FOR MAINTENANCE., WHEN UNIT IS
“OFF* D-1, 0-2, D-3, D-4, SO-1 AND S$D-2 SHALL BE_FULLY CLOSED.
WHEN UNIT IS *ON® D-1,D-4,5D-1, AND SD-2 SHALL BE FULLY OPEN.
D-2 AND -3 SHALL MODULATE IN ACCORDANCE WITH THE
FOLLOWING SEQUENCE:

JIEMEERATURE CONTROL.

2.1 THE SUPPLY AIR TEMPERATURE, SENSED BY T-1, SHALL BE
MAINTAINED AT SETPOINT BY DCP MODULATING v-i, D-2
AND D-3 AS DESCRIBED HEREIN,

2.2 NORMAL MODE- WHEN THE TEMPERATURE OF THE QUTSIDE AIR,
SENSED BY T-2, IS ABQVE €5° F, THE DCP SHALL HOLD D-2 CLOSED AND
OPEN_THE MINIMUM OUTSIDE AIR DAMPER 0-1. THE DCP SHALL MODULATE
¥-1 TO MAINTAIN THE REQUIRED SUPPLY AIR TEMPERATURE, SENSED BY
I-1, BASED ON THE LOWEST REQUIRED TEMP DEMANDED BY
ZONE THERMOSTATS.

2,3 ECONOMIZER- WHEN THE TEMPERATURE OF THE OUTSIDE AIR, SENSED

SHALL MODULATE V-1 TO MAINTAIN THE SUPPLY AIR
TEMPERATURE, SENSED BY T-1.

2,4 ECONOMIZER- WHEN THE TEMPERATURE OF THE OUTSIDE AIR, SENSED
BY T-2 iS BELOW THE SUPPLY AiR TEMPERATURE, SENSED BY T-1,
THEN D-1 SHALL OPEN AND DAMPERS D-2 AND D-3 SHALL MODULATE TO
ﬁ>“z,_.>_z THE REQUIRED SUPPLY AIR TEMPERATURE, SENSED BY

2,5 DURING NORMAL OPERATION MODULATING DAMPER D-4 SHALL
BE AT MINIMUM POSITION (& BALANCED TO RELIEVE O.A. ONLY)
DURING_ECONOMIZER MODES DAMPER D-~4 SHALL GPEN TQ
RELIEVE ECONOMIZER AR,

AR W_CONTR:

3.1 THE SUPPLY AIR FLOW SHALL BE CONTROLLED BY THE OCP
MODULATING SUPPLY FAN VARIABLE SPEED MOTOR CONTROLLER
(VSMC) TO MAINTAIN THE DUCT STATIC PRESSURE SETPOINT
(SET AT 1,50 INCHES STATIC PRESSURE) AS SENSED BY SPS-!
{SEE PLANS FOR LOCATION),

3.2 THE DCP USING TOTAL SUPPLY AIR AND RETURN AIR FLOW
SIGNALS SHALL RESET THE RETURN FAN VSMC TO MAINTAIN A
CONSTANT CFM DIFFERENCE BETWEEN THE CFM FOR THE SUPPLY
FAN AND THE CFM FOR THE RETURN FAN,

3.3 THE DCP USING HiGH PRESSURE SENSOR SPS-2 LOCATED AT THE
SUPPLY FAN DISCHARGE SHALL PREVENT THE SUPPLY FAN FROM
DEVELOPING OVER 3,75 (ADJUSTABLE) INCHES OF STATIC PRESSURE.
IF STATIC PRESSURE AT $PS-2 EXCEEDS 4.0 ( ADJUSTABLE) INCHES
SUPPLY. FAN. SHALL. SHUT. . S0FF %0 i s o

3.4 FOR ALL CONDITIONS DESCRIBED IN 3.1 THRU 3.3 POSITION FOR
RELIEF DAMPER D-4 SHALL BE DETERMINED BY TEMPERATURE CONTROL MODE,
SEE NORMAL VS ECONOMIZER MODES DESCRIBED IN 2.2 THRU 2.4 ABOVE

FR PROT N

4.1 IF THE AIR TEMPERATURE AS SENSED BY T-3 FALLS BELOW 45°F,
AN ALARM SIGNAL SHALL BE INDICATED AT THE DCP, IF
THIS TEMPERATURE FALLS BELOW 40°F, THE_UNIT SUPPLY AND
RETURN FANS SHALL SHUT *OFF® AND A CRITICAL ALARM SHALL
BE INDICATED AT THE DCP,

AUTOMATIC SHUTOOWN/RESTART.

5.1 WHEN SMOKE 1S DETECTED BY DUCT SMOKE DETECTORS [F] SD SHOWN
ABOVE, THE SUPPLY AND RETURN FANS SHALL SHUT *OFF" AND AN
ALARM SIGNAL SHALL BE TRANSMITTED TO THE FIRE ALARM

SHALL CONTINUE TO RUN, SUPPLY AND RETURN FANS SHALL
RESTART AND SMOKE DAMPERS SHALL OPEN WHEN FIRE ALARM
CIRCUIT 1S RESET.

RGENCY CONSTANT SPE PERATION

6.1 ON ALL VSMC FANS IN VAV SYSTEMS UPON FAILURE OF THE VSMC
THE FANS SHALL BE STARTED/STOPPED MANUALLY AT THE DCP OR
BY USE OF THE H.Q. A, SWITCH, WHICH SHALL OVERRIDE THE
DCP IN THE “ON* POSITION, FANS SHALL THEN BE OPERATED AT
CONSTANT DESIGN SPEED,

HUMIDITY CONTROLS

7.1 THE RETURN AIR HUMIDITY, SENSED BY H-1, SHALL BE MAINTAINED AT
SETPOINT BY DCP_MODULATING HUMIDIFIER SH-1 TO MAINTAIN THE DESIRED
RELATIVE HUMIDITY, THE DCP SHALL OVERRIDE THIS CONTROL TO MAINTAIN
A MAXIMUM DUCT BUMIDITY OF 80% AS SENSED 8Y H-2, SH-1 SHALL BE
INTERLOCKED WiTH THE SUPPLY FAN TO SHUT OFF SH-{ WHENEVER THE SUPPLY
FAN 1S OFF, INTERNAL CONTROLS IN SH-1 SHALL KEEP HUMIDIFIER OFF UNTIL
CONDENSATE APPROACHES STEAM TEMPERATURE.

PACKAGE AIR COOLED WATER CHILLER UNIT CONTROLS

CAPACITY WITH A

INTERLOCK PACKAGE AR COOLED WATER CHILLER UNIT WITH CHILLED WATER PUMPS. PACKAGED
AIR COOLED WATER CHILLER UNIT TO START AUTOMATICALLY WITH MANUFACTURERS
RECOMMENDED TIME DELAY AFTER CHILLED WATER PUMP 1S STARTED, PACKAGE AR COOLED
WATER CHILLER UNIT TO BE PROVIDED WITH MANUFACTURERS RECOMMENDED SAFETY CONTROLS
AND CAPACITY REDUCTION CONTROLS TO PROVIDE SATISFACTORY OPERATION DOWN TO 25%

O°F AMBIENT TEMPERATURE.

THO PIPE HEATING VENTILATING UNIT CONTROLS

MODULATE VALVE V-1

AUTOMATIC OR MANUAL.

REMOTE BULB THERMOSTAT T-1 WiTH REMOTE BULB LOCATED IN RETURN AIR SHALL

TO REGULATE FLOW OF WATER THRU COiL FOR HEATING. T-1 SHALL CONTROL
FAN ONLY FOR VENTILATION MODE. SUMMER-WINTER CHANGE-OQVER OF UNIT CONTROLS SHALL BE
WHEN MANUAL CHANGE-OVER 1S FURNISHED ALL HEATING VENTILATING
UNITS SHALL BE CHANGED OVER BY ONE MASTER HEATING-VENTILATION SWiTCH LOCATED ON LTCP.

TERMINAL UNIT CONTROLS (ALL Tu'S)

ROOM THERMOSTAT T-i SHALL CONTROL MOTOR OPERATOR FOR VARIABLE
CONSTANT VOLUME REHEAT BOX AND REHEAT COIL VALVE V-L.ON A DROP N

MINDMUM SETTING, ON A FURTHER DROP N ROOM TEMPERATURE BELOW THE SET
POINT ROOM THERMOSTAT T-1 SHALL MODULATE VALVE V-1TO MAINTAIN THE
REQUIRED TEMPERATURE.

TYPE "C* AIR TERMINAL UNIT CONTROL DIAGRAM

VAV REHEAT

CHILLED WATER PUMP CONTROLS

THE LEAD CHILLED WATER PUMP SHALL START UPON A CALL FOR CHILLED
WATER FROM THE DCP. F THE LEAD PUMP IS UNABLE TO SUPPLY THE
REQUIRED FLOW TO THE SYSTEM, AS DETERMINED BY THE DCP, THE

DCP SHALL ALSO START THE LAG PUMP, STARTUP CROSSOVER PT SHALL
OCCUR WHEN LEAD PUMP REACHES 95X OF ITS CAPACITY. STEP DOWN
CROSSOVER PT SHALL OCCUR WHEN EACH PUMP REACHES 467 OF PUMP
CAPACITY, PROVIDE BOTH MANUAL AND AUTOMATIC (THRU DCP) MEANS OF
SWAPPING LEAD/LAG ARRANGEMENT.

HOT WATER PUMP CONTROLS

THE LEAD HOY WATER PUMP SHALL START UPON A CALL FOR HOT

DOWN CROSSOVER PT SHALL OCCUR WHEN EACH PUMP REACHES 467 OF PUMP
CAPACITY. PROVIDE BOTH MANUAL AND AUTOMATIC (THRU DCP) MEANS OF
SWAPPING LEAD/LAG ARRANGEMENT.

VARO POINT SCHEDULE

HARDWARE FEATURES

INPUT TO OCP QUTPUT FROM DCP ALARMS

BINARY

ANALOG BINARY ANALOG BNARY ANALOG

SYSTEM(S)

AHU'S 1& 2
CHILLED WATER
HOT WATER

AR TEMPERATURE
AUXILIARY CONTACT
FLOW SWITCH

STATKC PRESSURE

HUMIDITY

LEAD/LAG CHANGEOVER
SPEED CONTROL

MODULAT, POS. ADJUSTMENT
INDICATION ONLY

REMOTE ALARM LOCATION «
TEMP SETBACK/SETUP
SCHEDULED STARTUP
ECONOMIZER CYCLE

WATER TEMPERATURE
VAV CONTOL

AR TEMPERATURE
STATIC PRESSURE

HUMIDITY
POSTION CONTROL
AUXLIARY CONTACY

SOLENOID
START/STOP

OCP ALARM
EQUIP, SMART PANEL TE-IN TO DCP

LIGHTING SCHED START/STOP

POINT DESCRIPTION

SMOKE DETECTOR (R.A)

>

b
>

SMOKE DETECTOR (S.A0

>

>
x

T-1 SENSOR

T-2 SENSOR

T-3 SENSOR

T-4 SENSOR

H-1 SENSCR

H-2 SENSOR

SPS-1 SENSOR

SPS-2 SENSOR

-1 DAMPER (MN 0.A)

D-2 DAMPER (MAX 0.A)

0-3 DAMPER (R.A)

>

D-4 DAMPER (RELIEF)

SD-1 DAMPER

SD-2 DAMPER

AR HANDLER/SUPPLY FAN

AR HANDLER/RETURN FAN

V-1 VALVE

VSMC R.A,

VSMC S.A.

AFM STATION R.A.

AFM STATION B.A.

PRE-F LTER

FILTER

LIGHTING (6 PTS)

CHILLER

CHWS TEMP

CHWR TEMP

PUMP P-}

PUMP P-2

PUMP P-3

PUMP P-4

MIxExix

KX |x
HKEX X I
XX IX =
HKIxpxix

CHW FILTER

HY FILTER

HWS TEMP

HWR TEMP

BOILER

X

« SEE OWG 42-HILFOR REMOTE ALARM LOCATION

RELEF AR RETURN FAN
{

CONTROL DEVICE SYMBOL LEGEND

@ ® ROOM CONTROL: THERMOSTAT, HUMIDISTAT
REMOTE BULB THERMOSTAT

LENGTH IN DUCT WHEN SPACE PERMITS)
DUCT THERMOSTAT WITH AVERAGING ELEMENT

o>
@ DUCT: OR PIPE THERMOSTAT (NOTE I3 PROVIDE 12° MIN,

m @ ROOM SENSOR: TEMPERATURE, HUMIDITY
[ DUCT OR PIPE TEMP. SENSOR (SEE NOTE 1 ABOVE)
DUCT HUMIDITY SENSOR

-
SHheos DUCT HUMIDIFIER
sPS DUCT STATIC PRESSURE SENSOR

Hwo SMOKE DETECTOR (SEE ELECTRICAL SPECIFICATIONS)
CONTROL AR MAIN

®
-2 RELAY COIL

e {R2ZA CONTACT, NORMALLY OPEN (N.0.)
Y. 5 CONTACT, NORMALLY CLOSED (N.C.)
—_— SWITCH

WWM PILOT LIGHT
Hl CONTROL CIRCUIT CONN,
[ cud

MOTOR OPERATED DAMPER (WITH DESIGNATION)

OQUTSIDE >=~l)|

LOCATE QUTSIDE

ETURN AR
[.] |
[
<
]
[VFs] S0
~SUPPLY AIR TO
TERMINAL UNITS
|
@
Sb
Q
$p~2
SELF-CONTAINED

HUMIDFER SYSTEM

UNDER SHELD WPUT
DCP _ (DDC)
QUTPUT
PEOPOOORPOLD
CONTROLS SCHEME - AHU'S 182
ABBREVIATIONS FOR INSTRUMENTATION AND CONTROLS
AFM AR FLOW MEASURING STATION MONITORS AIR FLOW RATE PROVIDES
VELOCITY PRESSURE FOR
TRANSMITTAL TO OCP
AP DIFFERENTIAL PRESSURE SENSOR TRANSMITS DIFFERENTAL PRESSURE
TO DCP TO IN INDICATE FILTER
CONDITIONS AND STATUS OF FANS
ocep DISTRIBUTED CONTROL PANEL CONTROLS OPERATION OF AIR
HANDLING UNIT IN ACCORDANCE
WiTH THE SEQUENCE OF OPERATION
D1 OUTSIDE AIR DAMPER (2 POSITION) OPENS WHEN UNIT 1S RUNNING
(EXCEPT IN THE WARMUP MODE)
-2 ECONOMIZER CYCLE DAMPER OPENS ONLY DURING THE
(MODULAT ING) ECONOMIZER CYCLE
0-3 RETURN AIR DAMPER/RETURN AIR PROPORTIONS FLOW OF RETURN AIR
SMOKE DAMPER ( MODULATING) IN RESPONSE TO DCP, ALSO
CLOSES WHEN UNIT 1S SHUT OFF OR
«wammzm<mw SMOKE IS DETECTED BY [
D-4 EXHAUST/REL IEF AIR DAMPER PROPORTIONS FLOW OF EXHAUST AND
{ MOBDULATING) RELIEF AIR IN RESPONSE TO DCP
[ sb DUCT SMOKE DETECTORS PROVIDE  SMOKE SIGNAL TO
(FURNISHED AND WIRED TO ocP
FIRE ALARM PANEL BY DIVISION 16}
G PRESSURE GAUGE FILTER CONDITION INDICATOR
LOCAL PANEL FOR CONTROL
LICP LOCAL TEMPERATURE CONTR. PANEL OF AIR MOVING DEVICES
SO~1 SUPPLY AIR SMOKE DAMPER CLOSES WHEN UNIT IS SHUY OFF OR
M_mmzm,\m» SMOKE 1S DETECTED BY [
s0-2 SUPPLY AIR SMOKE DAMPER CLOSES WHEN UNIT IS SHUT OFF OR
Mumzm<mw SMOKE 1S DETECTED BY [B
SPS} STATIC PRESSURE SENSOR SENSES AND TRANSMITS Duct
{SEE FLOOR PLANS STATIC PRESSURE TO DCP.
FOR LOCATION)
SPS2 HIGH LIMIT STATIC PRESSURE SENSES AND TRANSMITS DUCT
SENSOR STATIC PRESSURE NEAR AHU
TO DCP.
T=1 SUPPLY AIR TEMPERATURE SENSOR SENSES AND TRANSMITS SUPPLY AIR
DRY BULB TEMPERATURE TO DCP FOR
CONTROL AND INDICATION.
T1-2 OQUTSIDE AIR TEMPERATURE SENSES AND TRANSMITS
SENSOR QUTSIDE AIR DRY BULB
TEMPERATURE TO DCP FOR CONTROL
AND INDICATION,
-3 MIXED AIR TEMPERATURE SENSOR SENSES AND TRANSMITS MIXED AIR
(FREEZE PROTECTION} DRY BULB TEMPERATURE TG DCP,
ALSO CLOSES OUTSIDE AIR DAMPERS
D=-1 AND D-2 WHEN TEMPERATURE
SENSED 1S BELOW 37°F.
T T-4 RETURN AIR TEMPERATURE SENSOR SENSES AND TRANSMITS RETURN AIR
ORY BULB TEMPERATURE YO DCP FOR
INDICATION ONLY.
Vi CHILLED WATER CONTROL VALVE PROPORT{ONS FLOW OF
STRAIGHT THRU MODULATING TYPE CHILLED WATER TO COOLING COIL
IN RESPONSE TO DCP.
vPs VELOCITY PRESSURE SENSOR SENSES AND TRANSMITS VELOCITY
PRESSURE TO DCP.
YSMC VARIABLE SPEED MOTOR CONTROLLER CONTROLS SUPPLY AND
WITH MOTOR STARTER RETURN FANS MOTOR SPEED IN
RESPONSE TO DCP.
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